Statistical studies on the focal
Introduction
The continental drift hypothesis suggests that the Indian and Eurasian continents converge at shallow depths along the Himalayan and Burmese mountain belts. And the new global tectonic hypothesis and the plate theory support the convergence of the two continents.
Studies on focal mechanisms of events occurring in central Asia including the Himalayan and Burmese mountain belts conducted by Russian seismologists and others came to the conclusion that pressures of stresses which produce earthquakes are nearly perpendicular to the trend of mountain chains and that the pressure axes are often horizontal. Also, they concluded that the tectonic activity in Hindu-Kush differs from that in the Himalayan mountain belts. A recent study by FITCH (1970) partly supported the results predicted by the new hypotheses. However, lack of seismological data used in his study left some problems unsolved.
Focal mechanisms of about 100 events occurring in the Himalayan and Burmese mountain belts and their vicinity from 1930 to 1971 were analysed, and 42 available nodal plane solutions were obtained.
Using these solutions and those given by FITCH (1970), a study on the state of stresses which produce earthquakes is made in connection with the new global tectonics.
Data
Data used in the analysis of focal mechanisms were collected from the publications of the International Seismological Summary, the International Seismological Center, the United States Coast and Geodetic Survey, and the Russian Academy. The data were processed by a computer in the Japan Meteorological Agency using the program written by ICHIKAWA (1971) . The nodal plane solutions are given in Table 1 .
In the table, the focal mechanisms for three events were determined by FITCH (1970) , too. Of the three multiple solutions, the two solutions of events occurring in the Burmese mountain belts agree well with each other. Difference between positions of nodal planes and stresses is 15 degrees on the average. However, the discrepancy between nodal plane solutions of the earthquake occurring in the central Himalayan front is serious.
Note that the data used in the present analyses were read by individual stations in the world, but Fitch's data were mostly read by himself using long-period seismographic records. In view of the evidence that the data for the Himalayan earthquake are sufficient to orient positions of nodal planes so far as the number of data is concerned, the azimuthal distribution as well as quality of the data, which will be more or less related with the use of records obtained from various types of instruments, is expected to yield the discrepancy between the multiple solutions.
Focal mechanism

Distribution of hypocenters
Before entering into descriptions of focal mechanisms, the distribution of earthquakes occurring in the Himalayan and Burmese mountain belts is mentioned. (d) Fault strike. Both strikes of two nodal planes are plotted as the fault strike. The strikes reprsented by the broken and full lines and connected by an eqnality sign belong to the same event. The distribution of strikes in the area enclosed by the broken lines is given in Fig. 4 (e). As already pointed out by many authors, shallow earthquakes occur inside the area along the Himalayan front and the rather long and narrow zone extending from the Andaman Sea to eastern Himalaya.
It is characteristic that the occurrence of intermediate-depth earthquakes is limited to Hindu-Kush and northern Burma. In northern Burma, though the focal depths increase gradually from the India-Burma border to the east, there occur many very shallow and shallow earthquakes, too.
Mechanisms of earthquakes
Mechanisms of earthquakes occurring in the regions ranging from Himalaya to the Andaman Sea were analysed by some authors. Fig. 2 exhibits the map given by BALAKINA et al. (1969) , showing the field of elastic stresses of the earth inferred from the analyses of focal mechanisms.
The directions of pressures for earthquakes taking place in the region of the present study are nearly perpendicular to the trend of seismic belts passing through each zone. It is notable that the pressure directions change abruptly from north to east in the eastern part of central Asia where the Himalayan and Burmese arcs meet, and are slightly irregular.
The phenomenon seems to be one of the characteristics at the junction of arcs (IcHIKAwA, 1970) . FITCH (1970) studied the relationship between focal mechanisms and the plate tectonics in the same region. The result predicted by Le PICHON (1968) from the view of the sea-floor spreading was partly supported by the Fitch's study, but there remain some problems unexplained.
This may be due to lack of available data.
Though the number of mechanism solutions is three times as large as that in FITCH'S paper, the number of data is not always satisfactory to conduct a detailed statistical study. For this reason, the data given by FITCH (1970) are also used in the present study. The geographical distribution of the stresses which produce earthquakes, fault types, fault movements, etc. are shown in Fig. 3 . As seen in Fig. 3 , many solutions were obtained from the events occurring in northern Burma, and this makes it possible to discuss the relationship among seismological, geological and geotectonic phenomena.
Therefore, the distributions of geological faults as well as the mechanism solutions obtained from earthquakes taking place in Burma and its vicinity are given in Fig. 4 . Furthermore, to show the state of stresses more clearly in each zone, the positions of tensions and pressures, and of poles of nodal planes are plotted on equal area projection nets (Fig. 5) . The pole for one of the two orthogonal nodal planes oriented by the analysis of the distribution of compressions and dilatations represents the state of faulting, but the discrimination between fault and auxiliary planes is impracticable by means of the analysis. For this reason, the poles of the two nodal planes for each event are plotted in Fig. 5 Based on the plots, the state of focal mechanisms in each zone is mentioned.
Central Himalaya. Pressure axes in the area are nearly perpendicular to the trend of the Himalayan front, and those of tensions are approximately parallel to the trend. The strike-slip faulting is predominant.
As seen in Fig. 5 , the majority of points showing the poles of nodal planes exist in the northern portion. The evidence as well as the predominance of the strike-slip mechanism is not always consistent with the convergence of the Indian and Eurasian continents. The number of available data, however, is too small to allow any the detailed discussion of the matter.
Eastern Himalaya.
Only three mechanisms of earthquakes were determined in this zone. The pressure and tension axes whose plunges are shallow are nearly parallel and perpendicular to the trend of the mountain range.
The strike-slip mechanism is predominant in the area, too.
Burma. According to WIN SWE (1970) , in central Burma there exists a big dextral strike-slip fault ranging from near Mandalay to the southern extremity of Burma, along which many destructive very shallow earthquakes have occurred in the past. Unfortunately, the relation between the focal mechanism of the events and the geological fault is not clear, because of lack of data on focal mechanisms.
Andaman Sea. Pressure axes except for two axes of earthquakes occurring in the southern part of the Andaman Sea are nearly perpendicular to the trend of the seismic belt which runs through the zone from north to south. Tension axes obliquely intersect the trend of the seismic belt. In general, both pressure and tension axes show shallow dipping, and the evidence corresponds to the predominance of the strike-slip faulting as shown in Fig. 3 . The occurrence of earthquakes of the normal fault mechanism is rather frequent as compared with that of the reverse fault mechanism earthquakes.
Summary
The state of stresses which produce earthquakes in and around the Himalayan and Burmese mountain belts and the Andaman Sea were studied by using the data newly determined by the authors and given by FITCH (1970) . Main results obtained are summarized as follows : 1) Pressure axes of earthquakes except those occurring in northern Burma and its vicinity are nearly perpendicular to the trend of the seismic belt or the mountain ranges.
The pressure axes in northern Burma are approximately parallel to the trend of the seismic belt in the area. The distribution of pressure axes in northern Burma harmonizes well with the distribution of geological faults in the area concerned.
2) Both pressure and tension axes show shallow dipping in the whole areas. In other words, the focal mechanisms are characterized by the predominance of the strike-slip mechanism, irrespective of focal depths. The directions of faulting differ from zone to zone.
3) The geogiaphical distribtuion of fault types, that is, the reverse or normal fault is not always systematic.
4) The above-mentioned evidences suggest that the relation between the focal mechanisms and the convergence of the Indian and Eurasian continents is not always consistent.
However, focal mechanisms for such smaller earthquakes as used in the present study change often systematically from zone to zone in connection with local geology, and there may exist a statistical fluctuation in mechanisms.
These suggest that lots of data are required in the study of relation between focal mechanisms and other geophysical phenomena in the vast area. The number of data used in the present study is too small to emphasize the inconsistency between the seismological evidence and the convergence hypotheses, but it is evident from the present study which is based on much more data than were available to Fitch, that the focal mechanisms in the region concerned are not so simple as predicted by the new hypotheses.
